Increase in packed cell volume in healthy smokers is caused by increase in erythrocyte mass,'-' while arterial oxygen saturation (Sao2) appears to be the most important determinant of the erythropoietic response. 4 Cigarette smoking has been shown to determine the degreee of secondary polycythaemia in patients with hypoxic chronic obstructive pulmonary disease,5 but the relationship between cigarette smoking, Sao2 and haematological indices in healthy subjects has not been studied. We designed this study to investigate the interactions between smoking habits, age, sex, haemoglobin concentration, packed cell volume and Sao2 in healthy subjects.
Methods
Two hundred and thirty healthy hospital employees, medical students, and nurses aged 20-75 years were studied after we had obtained their informed consent and approval of the local ethical committee. One hundred and fourteen were non-smokers, 66 Arterial oxygen saturation (Sao2) was lower in non-smoking contemporaries than in 20-39 year old male heavy (p < 0.02) and female light (p < 0.05) smokers, 40-59 year old male light (p < 0-001) and heavy smokers (p < 0-001), and female light (p < 0.05) and heavy (p < 0.02) smokers over 60, but it was higher in male light smokers over 60 (p < 0.001). No other significant differences between smokers and non-smokers were observed.
Discussion
The effect of smoking on haemoglobin and packed cell volume is controversial. Female smokers have been reported to have a higher haemoglobin concentration than non-smokers whereas male smokers over 50 have been found to have lower haemoglobin concentrations than non-smokers.6 In subjects over 50 we found higher haemoglobin concentrations in smokers of both sexes than in non-smokers. Harrison et al' found that smokers of both sexes had a greater packed cell volume than non-smokers, irrespective of age. Our results show a tendency for packed cell volume to be higher in smokers than non-smokers, which reaches significance in older women. The packed cell volume values in our smokers showed a slight increase with advancing age but these differences were not significant, possibly because of the large variability observed in this study, which may in part be related to differences in inhalation behaviour and in frequency and duration of smoking in the subjects studied.8
In our study Sao2 was generally found to be lower in smokers than in non-smokers. It was reduced in the 20-39 year old male heavy smokers and female light smokers at an age when no changes in packed cell volume and haemoglobin were observed. We believe that reduced Sao2 in smokers is probably due to increased carbon monoxide levels in the blood.9 In smokers increased levels of carboxyhaemoglobin have been shown to be associated with an increase in the red cell volume and reduction in the plasma volume, or both.'0 Some of our findings were paradoxical-for example, Sao2 was increased in the light smokers over 60 and haemoglobin concentrations in 20-39 year old male smokers. These results could be related to chance variation in inhalation habits and duration and frequency of smoking in these groups. 8' I In conclusion, this study shows that smokers generally show mild erythrocytosis similar to that seen in relative polycythaemia (normal red cell volume), particularly in older people, when they are compared with non-smoking contemporaries. Changes in Sao2 in smokers are seen at an earlier age than changes in haemoglobin concentration and packed cell volume. 
